Abstract. Measurements at a background site near Beijing showed that pollution controls implemented 
with stable meteorological conditions. A receptor model showed that PM2.5 from traffic-related emissions, 23 biomass burning, industrial processes, and mineral dust was 38.5-77.8% lower during the NCCPC-24 control versus non-control period, but differences in PM2.5 from coal burning were small, and secondary 25 source was higher during the control period. During one pollution episode in the non-control period, 26 secondary source dominated, and the WRF-Chem model showed that the Beijing-Tianjin-Hebei (BTH) 27 region contributed 73.6% of PM2.5 mass. A second pollution episode was linked to biomass burning, and 28 BTH contributed 46.9% of PM2.5 mass. Calculations based on IMPROVE algorithms showed that organic 29 matter was the largest contributor to light extinction during the non-control period whereas NH4NO3 was 30 the main contributor during the NCCPC. The Tropospheric Ultraviolet and Visible radiation model 31 showed that the average direct radiative forcing (DRF) values at the Earth's surface were -14.0 and -19.3 32 W m -2 during the NCCPC-control and non-control periods, respectively, and the DRF for the individual 33 PM2.5 components were 22.7-46.7% lower during the NCCPC. The information and dataset from this 34 2 study will be useful for developing air pollution control strategies in the BTH region and for 35 understanding associated aerosol radiative effects. is variable and complex, and the particles originate from a variety of sources and processes. For example, 54 Elser et al. (2016) reported that organic aerosol (OA) was the largest contributor to PM2.5 mass during 55 extreme haze periods in Beijing, and the primary aerosol from coal combustion (46.8%) was the dominant 56 contributor to OA, followed by the oxygenated OA (25.0%) and biomass burning OA (13.8%). In addition, 57 Zheng et al. (2016) found that organic matter (OM) was the most abundant component (18-60%) in PM2.5, 58 but its relative contribution usually decreased as pollution levels rose while those of secondary inorganic 59 species (e.g., sulfate and nitrate) increased.
60
In recent years, the Chinese government has taken temporary control measures to ensure good air quality 
175
As shown in Figure S1 , the reconstructed PM2.5 mass was strongly correlated (r = 0.98) with the 176 gravimetrically determined values, and this attests to the validity of the chemical reconstruction method.
177
The slope of 0.86 indicates that our measured chemical species accounted for most of the PM2.5 mass.
178
The difference between the reconstructed and measured PM2.5 mass was defined as "others". by NO3 -(16.7%), fine soil (11.2%), and EC (7.6%). In contrast, OM (24.3%) and NO3 -(22.9%) dominated 285 the PM2.5 mass during the NCCPC-control period, followed by SO4 2-(9.8%), NH4 + (9.1%), and EC (7.9%).
286
The OM mass concentration was decreased largely by 43.1% from 24.6 µg m -3 during the non-control place. The variations in reductions for specific aerosol components imply differences in the effectiveness 296 of the emission controls on the chemical species, but as discussed below, meteorological conditions 297 probably had an influence on the loadings, too.
298
As shown in Figure S4, We first evaluated atmospheric stability based on relationships between PM2.5 mass concentrations and 306 WS and MLH. As shown in Figure 3 , the PM2.5 mass concentrations exhibited a power function (Table S1 ). These results show that the six identified sources were physically interpretable and accounted 335 for much of the variability in the data. The third source factor was a clear signal of secondary particle formation because it was dominated by 364 high loadings of SO4 Figure 4c , biomass burning contributed substantially to PM2.5 mass during both the NCCPC (21.6%) and 382 non-control periods (27.3%). This is to be expected because Hebei Province is a major corn and wheat 383 producing area, and the residues of these crops commonly are used for residential cooking and heating or BTH region were probable sources for these metals during the non-control period.
400
The sixth source factor was obviously mineral dust because it had high loadings of Al (55.9%), Si (55.7%), OM mass, and that is a strong indication that secondary organics were a major component of the pollution.
457
The mass concentration of SOA was 19.0 µg m -3 during the PE2, and that was higher than in 9.7 µg m pressure system began to move southward, the winds strengthened, and the air quality gradually improved. (Figure 10a ), followed by NH4NO3 (32.4%), EC (14.3%), (NH4)2SO4 (7.6%), and fine soil (2.2%).
507
In contrast, during the NCCPC-control period, NH4NO3 was the largest contributor to the chemical bext, 508 18 amounting to 36.7% of bext, and it was followed by OM (33.3%), EC (16.2%), (NH4)2SO4 (11.9%), and 509 fine soil (1.9%). contributor to bext during the APEC summit, followed by NH4NO3 (19%), (NH4)2SO4 (13%), and EC 514 (12%). These differences may be attributed to variable efficiencies of the controls for the specific fine 515 particle species and to variations in RH among studies, the latter of which can influence sulfate and nitrate 516 formation.
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As shown in Figure S11 , 
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